Searching PAJ 



1/2 V 



PATENT ABSTRACTS OF JAPAN 




(11 publication number : 2002-199438 
(43)Date of publication of application : 12.07.2002 



(51)Int.CI. 



H04Q 7/36 
H04Q 7/38 
H04J 13/00 
H04L 1/00 
H04L 29/08 



(21) Application number : 2000-395766 

(22) Date of filing : 26.1 2.2000 



(71 Applicant : HITACHI KOKUSAI ELECTRIC INC 
(72)Inventor : ISHII TAKAHITO 



(54) RADIO COMMUNICATION TERMINAL AND RADIO COMMUNICATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radio 
communication terminal and a radio communication system 
that a user can select a desired transmission speed and 
desired communication quality, and a base station or a 
radio communication terminal decides an optimum 
transmission rate and optimum communication quality at 
the start of communication or during the communication, 
so as to relax increase in interference of other radio 
communication terminals resident in the same cell, thereby 
preventing excess of a channel capacity in the same cell in 
advance. 

SOLUTION: When the user uses an operation section 1 10 
of the radio communication terminal of this invention to 
select quality of transmission, the operation section 110 
generates a selected transmission spread rate and quality 
information. Furthermore, a reception propriety decision 
section 1 08 always selects the selected transmission 
spread rate and quality information, that are determined as 
being optimum and decided and negotiates with the base 
station during communication so as to receive and demodulate data, while adaptively changing the 
selected transmission spread rate. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The radiocommunication terminal characterized by having a means for a user performing 
a demand of said transmission rate and said necessary quality in the radiocommunication terminal 
used with the radio communications system which presumes a circuit situation and communicates 
by changing a transmission rate and necessary quality between a base station and a 
radiocommunication terminal according to the result of this presumption. 

[Claim 2] The radiocommunication terminal characterized by having an information means to report 
the decision result of the propriety of said demand to said circuit situation to a user, in a 
radiocommunication terminal according to claim 1. 

[Claim 3] The radio communications system characterized by having said base station which 
communicates with a radiocommunication terminal according to claim 1 or 2 and this 
radiocommunication terminal. 

[Claim 4] The radio communications system characterized by changing said transmission rate and 
said necessary quality when it is judged in a radio communications system according to claim 3 
based on the presumed result of said circuit situation that allowances arose in this circuit 
situation. 

[Claim 5] The radio communications system characterized by changing into said possible 
transmission rate and said necessary quality in a radio communications system according to claim 
3 or 4 when the result of this decision is improper while a base station or a radiocommunication 
terminal judges propriety of said demand. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the radiocommunication terminal and radio 
communications system which can change a transmission rate according to circuit capacity and 
communication link quality. 
[0002] 

[Description of the Prior Art] In recent years, from mobile communications, it does not remain only 
in voice but transmission of quality data is called for at high speeds, such as transmission of a 
static image or a dynamic image, and access of the Internet. Therefore, the CDMA migration 
communication system which performs adjustable diffusion coefficient transmission to which a 
fixed diffusion coefficient (fixed transmission rate), i.e., a total displacement station, and all base 
stations are called the third generation (IMT-2000) to the conventional CDMA migration 
communication system which carries out CDMA transmission with the same diffusion coefficient is 
proposed. When transmitting low speed data like voice, it is large in a diffusion coefficient, namely, 
adjustable diffusion coefficient transmission is small in a diffusion coefficient, when transmitting 
high-speed data like an image for a transmission rate low, namely, it is making a transmission rate 
high and transmitting it. 

[0003] As an example which makes a transmission rate adjustable, according to the radio 
communication equipment and the transmission rate control approach which are indicated by 
JP,2000-49663,A, a communication terminal measures receiving quality and reports the 
measurement result to base station equipment. Base station equipment changes a transmission 
rate based on the report result of receiving quality. That is, a transmission rate is changed with the 
event as the starting point of the receiving quality of a communication terminal worsening. 
Moreover, a transmission rate is changed so that it may become within the limits which can permit 
other amounts of interference according to the channel condition of a communication terminal and 
base station equipment. 
[0004] 

[Problem(s) to be Solved by the Invention] However, a user cannot wish for a transmission rate 
and communication link quality in the conventional radiocommunication terminal. Moreover, 
temporarily, supposing it performs data transmission in a user's transmission rate and 
communication link quality by hope, circuit efficiency will worsen by concentrating on a certain 
specific transmission rate and communication link quality. 

[0005] This invention is made in view of the technical problem which mentioned above, the 
transmission rate and the communication link quality for which a user wishes can choose, and it 
aims at providing the radiocommunication terminal and the radio communications system which can 
ease buildup of interference of other radiocommunication terminals in this eel, and can prevent an 
excess of the circuit capacity in this eel in advance because a base station or a 
radiocommunication terminal determines a transmission rate and communication link quality optimal 
during the time of communication link initiation, or a communication link. 
[0006] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, the 
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radiocommunication terminal concerning this invention presumes a circuit situation, and is 
characterized by a user performing a demand of said transmission rate and said necessary quality 
in the radiocommunication terminal with which a base station or a radiocommunication terminal 
changes a transmission rate and necessary quality according to the result of this presumption. 
[0007] According to such a configuration, the transmission rate and necessary quality for which a 
user wishes can be chosen. 

[0008] Moreover, in the radiocommunication terminal concerning this invention, propriety of said 
demand is judged to said circuit situation, and it is characterized by notifying a user of the result of 
this decision. 

[0009] According to such a configuration, the transmission rate and necessary quality for which a 
user wishes can know whether it is ability ready for receiving. 

[0010] Moreover, the radio communications system concerning this invention is characterized by 
having the base station which communicates with the radiocommunication terminal mentioned 
above and this radiocommunication terminal. 

[001 1] According to such a configuration, the transmission rate and necessary quality for which a 
user wishes can be chosen, and the transmission rate and necessary quality for which it wishes 
can know whether it is ability ready for receiving. 

[0012] Moreover, in the radio communications system concerning this invention, when allowances 
arise in said circuit situation, it is characterized by changing said transmission rate and said 
necessary quality. 

[0013] According to such a configuration, circuit efficiency improves because a base station or a 
radiocommunication terminal determines the optimal transmission rate and communication link 
quality during a communication link. 

[0014] Moreover, in the radio communications system concerning this invention, while a base 
station or a radiocommunication terminal judges propriety of said demand, when the result of this 
decision is impossible, it is characterized by changing into said possible transmission rate and said 
necessary quality. 

[0015] According to such a configuration, an excess of the circuit capacity in this eel can be 
prevented in advance because a base station or a radiocommunication terminal determines the 
transmission rate optimal at the time of communication link initiation, and communication link 
quality. 
[0016] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the gestalt of 
operation of this invention. 

Gestalt 1 . drawing 1 of operation is the block diagram showing the example of a configuration of 
the mobile station in the radio communications system concerning the gestalt of this operation. A 
mobile station is used as a radiocommunication terminal here. Hereafter, the configuration and 
actuation of the gestalt of this operation are explained using drawing 1 . First, a mobile station 
receives the information channel from a base station. Back-diffusion-of^gas processing is 
performed in the recovery part of the CDMA strange recovery section 101, and the information 
channel signaling diffused by the base station is changed into a primary information channel 
modulating signal. A primary information channel modulating signal is outputted to the information 
channel recovery section 102, the information channel received-power test section 103, and the 
interference wave power test section 104. A primary information channel modulating signal gets 
over as information information at the information channel recovery section 102, it gets down from 
information information, gets down with the total transmitted power allowance maximum, and gets 
down with the total transmitted power value, and an information channel transmitted power value is 
extracted, among these it gets down, and gets down with the total transmitted power allowance 
maximum, and the total transmitted power value gets down to the ready-for-receiving rejection 
constant section 108, and an information channel transmitted power value is outputted to the 
propagation-loss presumption section 105. 

[0017] Here, it gets down and the total transmitted power allowance maximum shows the maximum 
of the transmitted power beforehand set up by the system to the base station of a transmitting 
agency. Moreover, it gets down and the total transmitted power value shows the sum of the 
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transmitted power of each channel in which the base station of a transmitting agency is carrying 
out current transmission. Moreover, it gets down and the information channel transmitted power 
value shows the information channel independent transmitted power in which the base station of a 
transmitting agency is carrying out current transmission. 

[0018] On the other hand, the received power of the information channel contained in a primary 
information channel modulating signal is measured by the information channel received-power test 
section 103, it gets down and this received power is outputted to the propagation-loss 
presumption section 105 as an information channel received-power value. The measured 
information channel received-power value and the going-down information channel transmitted 
power value included in information information are calculated in the propagation-loss presumption 
section 105 by getting down, and this result is outputted to the transmitting need power 
presumption section 107 as a propagation loss. Operation expression (1) is shown below. 
[0019] 

Propagation-loss = It gets down and is an information channel transmitted power value. - It gets 
down and is an information channel received-power value. (1) 

[0020] Moreover, the interference wave power contained in a primary information channel 
modulating signal is measured by the interference wave power test section 104, and is outputted to 
the receiving need power presumption section 106 as an interference wave power value. 
[0021] Next, actuation of the receiving need power presumption section 106 is explained. The 
receiving need power presumption section 106 expresses as a parameter the class of data which 
want to receive a mobile station. Here, parameters are a transmission diffusion coefficient and 
necessary quality. In order to fulfill a transmission diffusion coefficient and necessary quality, the 
required received power of a before [ the back-diffusion of gas of a mobile station (i.e., a receiver 
input edge) ] is used for the receiving need power presumption section 106, it presumes an 
interference wave power value, and outputs it to the transmitting need power presumption section 
107 by making the result into a receiving need power value. 

[0022] The case where he wants to receive as an example the image data whose necessary quality 
is BER(bit error rate) =1x10-6 is explained. A mobile station calculates necessary Eb/10 (energy of 
the signal energy pair interference wave power per bit) for obtaining necessary quality BER=1x10- 
6. This is easily realizable by holding beforehand the curve of the 0 pair of Eb/IBER property of a 
receiver proper as a table in memory etc. Temporarily, suppose that it was necessary Eb/I 0= 15 
for obtaining necessary quality BER=1x10-6 (dB). Moreover, the interference wave power value 
measured by the interference wave power test section 104 = suppose that it was -100 (dBm). Eb/I 
0= 15 (dB), an interference wave power value = required received-power Rde-spread can be 
expressed with the following (2) types after back-diffusion of gas from -100 (dBm). 
[0023] 

Rde-,,re.d=^»«*«t + ^E fc /Io (2) 

= -1 0 0 + 1 5=-8 5 (dBm) 



[0024] Moreover, if a receiving need power value is set to Rin, Rin changes with transmission 
diffusion coefficients PG (dB) to assume, and can be expressed with the following (3) types. 
[0025] Rin=Rde-spread-PG (3) 

[0026] Temporarily, if PG=21(dB), it will be set to Rin=~85-21=-106 (dBm) from (3) types. Drawin g 
2 is the table showing an example of a transmission diffusion coefficient and a receiving need 
power value to a communication link kind computed at the time of necessary Eb/I0=15(dB) 
interference wave power value =-100 (dBm) like the example mentioned above. 
[0027] Next, actuation of the transmitting need power presumption section 107 is explained. From 
the propagation loss presumed in the receiving need power value presumed in the receiving need 
power presumption section 106, and the propagation-loss presumption section 105, the 
transmitting need power presumption section 107 presumes the transmitted power of a base 
station required in order to fill necessary quality and a transmission diffusion coefficient, and 
outputs the result to the ready-for— receiving rejection constant section 108 as a transmitting need 
power value. The transmitting need power value Tout can be expressed with the following (4) 
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types. 

[0028] Tout=Rin+ propagation loss (4) 

[0029] The propagation loss temporarily presumed in the propagation-loss presumption section 105 
= it is referred to as 20 (dB). Dr awing 3 is the table showing an example of the transmitting need 
power value computed based on drawing 2 at the time of propagation-loss =20(dB). 
[0030] Next, actuation of the ready-for-receiving rejection constant section 108 is explained. As 
for the ready-for-receiving rejection constant section 108, it gets down, and it gets down, and 
being contained in information information presumes it whether has the total transmitted power 
allowance maximum and the capacity transmitted to a base station how much [ after ] to be the 
transmitting need power value presumed in the transmitting need power presumption section 107 
from the total transmitted power value, and it outputs it to a display 109 and the switch section 
111 as no ready for receiving. 

[0031] as an example — getting down — the total — transmitted power allowance maximum =-70 
(dBm) — getting down — the total — it is assumed that it is transmitted power value =-75 (dBm). 
First, when a mobile station transmits the number 1 of drawing 3 , a transmitting need power value 
is set to -89 (dBm) from the number 1 of drawing 3 . By getting down and carrying out power 
addition of the total transmitted power value and the transmitting need power value, the 
anticipation going-down total transmitted power value of a base station can be found as follows. 
[0032] 

anticipation going-down total transmitted power value = — getting down — the total — 
transmitted power value + transmitting need power value =-75(dBm)+ (-89 (dBm)) 
**-74.8(dBm) <-70 (dBm) 

[0033] Therefore, since it gets down and the anticipation going-down total transmitted power value 
does not exceed the total transmitted power allowance maximum, transmission of the number 1 of 
drawing 3 is judged to be ability ready for receiving. 

[0034] Moreover, when a mobile station transmits the number 7 of drawing 3 , a transmitting need 
power value is set to -71 dBm from the number 7 of drawin g 3 . By getting down and carrying out 
power addition of the total transmitted power value and the transmitting need power value, the 
anticipation going-down total transmitted power value of a base station can be found as follows. 
[0035] 

anticipation going-down total transmitted power value = — getting down — the total — 
transmitted power value + transmitting need power value =-75(dBm)+ (-71 (dBm)) 
**-69.5(dbm) > -70 (dBm) 

[0036] Therefore, since it gets down and the anticipation going-down total transmitted power value 
exceeds the total transmitted power allowance maximum, transmission of the number 7 of drawin g 
3 is judged to be receive-not-ready ability. 

[0037] It specifies with which transmission diffusion coefficient the no of the ready-for-receiving 
rejection constant section 108 ready for receiving can be transmitted by being outputted to a 
display 109 to the user of a mobile station. Moreover, a display 109 can also be displayed as a 
circuit condition in the eel to which a mobile station carries out the ** area of the result of having 
presumed whether there having been any capacity transmitted to the base station other than no 
ready for receiving how much [ after ]. 

[0038] If it chooses transmission of what No. of drawing 3 a user does by the control unit 1 10 
based on the no ready for receiving displayed on the display 109, a selection transmission diffusion 
coefficient and quality information will be generated by the control unit 1 10. Moreover, it is also 
possible to receive data and to get over, always choosing the selection transmission diffusion 
coefficient and quality information which were judged that a mobile station is the optimal in the 
ready-for-receiving rejection constant section 108, and were determined, negotiating with a base 
station during a communication link, and changing a selection transmission diffusion coefficient 
accommodative. 

[0039] Furthermore, it is also possible to change the selection transmission diffusion coefficient 
and quality information which the user chose in the control unit 110, and the selection transmission 
diffusion coefficient and quality information which were judged to be the optimal and were 
determined in the ready-for-receiving rejection constant section 108 in the switch section 111. 
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The selection transmission diffusion coefficient and quality information which were generated are 
outputted to the transmit information generation section 1 1 2 the above result. 
[0040] It is inputted from the outside in the transmit information generation section 1 12, and also 
multiplex and a frame format are performed with transmit data, a CDMA modulation is carried out 
in the modulation part of the CDMA strange recovery section 101, and the selection transmission 
diffusion coefficient and quality information for requiring for a base station with what kind of 
transmission diffusion coefficient the mobile station is going to receive the data of what kind of 
quality are transmitted to a base station. In the transmission diffusion coefficient and quality as 
which the demand was required of the carrier beam base station, a communication channel is 
turned to an aperture and the demanded mobile station, it gets down, and transmission is started. 
In the recovery part of the CDMA strange recovery section 101, back-diffusion-of^gas processing 
using the demanded transmission diffusion coefficient is performed, the recovery of a 
communication channel is performed in the communication channel recovery section 113, and the 
communication channel received in the mobile station is outputted to a display 109 as commo data. 

[0041] While being able to specify to a user with which transmission diffusion coefficient it can 
transmit according to the radio communications system mentioned above, it becomes possible to 
prevent transmission used as the cause used as an excess of unprepared circuit capacity, or 
buildup of interference. 

[0042] Next, the method of presentation of a communication line situation is explained using 
drawing 4 . Draw ing 4 is drawing showing an example of the display in the display 109 in case a 
user chooses a selection transmission diffusion coefficient and quality information. The example 1 
of a display shows the case where a communication line situation is good. It is rare for allowances 
to be in circuit capacity, i.e., an activity user, or this display means that service of a low rate and 
low quality is offered. At this time, a user can receive service of high level about transmission 
speed and communication link quality. A user chooses the communication link kind wished to have 
based on the displayed communication line situation, and inputs the number of the selected 
communication link kind by the control unit 1 10. Data transmission is expressed with the three- 
stage of A, B, and C to order with respectively high level about transmission speed and 
communication link quality. For example, both the communication link kinds of No. 1 express the 
service transmission speed and whose communication link quality are level A. 
[0043] Moreover, the example 2 of a display shows the case where the communication line 
situation is a little crowded. This display means that either circuit capacity's falling a little, i.e., 
transmission speed, or communication link quality is deteriorating. Like the case of the example 1 
of a display, a user chooses the communication link kind wished to have based on the displayed 
communication line situation, and inputs the number of the selected communication link kind by the 
control unit 1 10. 

[0044] Moreover, the example 3 of a display shows the case where the communication line 
situation is very crowded. This display means that the both sides of that circuit capacity is getting 
worse, i.e., transmission speed, and communication link quality are falling. Like the case of the 
example 1 of a display, a user chooses the communication link kind wished to have based on the 
displayed communication line situation, and inputs the number of the selected communication link 
kind by the control unit 1 10. 

[0045] Although the example of a display of drawin g 4 expresses transmission speed and 
communication link quality with the three-stage of A, B, and C, further, a phase may be made 
[ many ] and it may express it. Moreover, transmission speed may be expressed with a actual 
value, for example, 384kbps(es), 64kbps, and 32kbps, and communication link quality may be 
expressed with a actual value, BER=1x10-6 [ for example, ]. 

[0046] Thus, by displaying a communication line situation on a mobile station side, a user can know 
the present communication line situation and can choose the communication link kind to wish to 
have. Moreover, since it decreases that a user chooses the communication link kind of a high level 
by using the communication link kind of a low as a low tariff, for example, congestion of a 
communication line can be prevented. 

[0047] Gestalt 2. drawin g 5 of operation is the block diagram showing the example of a 
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configuration of the mobile station in the radio communications system concerning the gestalt of 
this operation. Dra wing 6 is the block diagram showing the example of a configuration of the base 
station in the radio communications system concerning the gestalt of this operation. Hereafter, the 
configuration and actuation of the gestalt of this operation are explained using drawing 5 and 
drawing 6 . 

[0048] First, it gets down, and a base station modulates an information channel transmitted power 
value and other information information as an information channel in the information channel 
modulation section 302, carries out a CDMA modulation in the modulation part of the CDMA 
strange recovery section 301, and is transmitted to a mobile station. 

[0049] A mobile station receives the information channel from a base station. Back-diffusion-of- 
gas processing is performed in the recovery part of the CDMA strange recovery section 201 of a 
mobile station, and the information channel signaling diffused by the base station is changed into a 
primary information channel modulating signal. It restores to a primary information channel 
modulating signal as information information in the information channel recovery section 202, and 
gets down from information information, and an information channel transmitted power value is 
extracted. It gets down and an information channel transmitted power value is outputted to the 
propagation-loss presumption section 205. 

[0050] On the other hand, the received power of an information channel is measured by the 
information channel received-power test section 203 among primary information channel 
modulating signals, it gets down and this received power is outputted to the propagation-loss 
presumption section 205 as an information channel received-power value. This result goes up [ get 
down ] as a propagation loss by calculating the measured information channel received-power 
value and the going-down information channel transmitted power value included in information 
information in the propagation-loss presumption section 205, and it is outputted to the control 
channel modulation section 208. It gets down, and gets down with an information channel received- 
power value, and a propagation loss is computed from (1) type using an information channel 
transmitted power value. 

[0051] Moreover, among primary information channel modulating signals, interference wave power 
is measured by the interference wave power test section 204, is improved as an interference wave 
power value, and is outputted to the control channel modulation section 208. 
[0052] The possible communication link kind list 206 goes up with the communication link kind 
selection section 207 of choice, and outputs all the communication link kinds beforehand held as a 
possible communication link kind, and the transmission diffusion coefficient and necessary quality 
corresponding to this to the control channel modulation section 208. A user chooses the 
communication link kind wished to have out of a possible communication link kind by a key stroke 
etc. in communication link initiation. Here, a possible communication link kind is displayed on a 
display 21 1. The method of presentation of a possible communication link kind is the same as the 
method of presentation of the communication line situation in the gestalt 1 of operation. The 
communication link kind selection section 207 of choice goes up the transmission diffusion 
coefficient and necessary quality corresponding to the communication link kind which the user 
wished to have as a communication link kind of choice out of a possible communication link kind, 
and outputs them to the control channel modulation section 208. 

[0053] It becomes irregular as a control channel in the uphill control channel modulation section 
208, a CDMA modulation is carried out in the modulation part of the CDMA strange recovery 
section 201, and the interference wave power value, the propagation loss, the communication link 
kind of choice, and possible communication link kind which are uphill control information are 
transmitted to a base station as a control channel signal. 

[0054] It restores to the control channel signal received from the mobile station in the CDMA 
strange recovery section 301 of a base station, and gets over as control information in the uphill 
control channel recovery section 303, and a propagation loss, an interference wave power value, 
the communication link kind wishing a mobile station, and a mobile station possible communication 
link kind are extracted from control information. The communication link kind wishing a mobile 
station is a communication link kind of choice which the mobile station transmitted here, and a 
mobile station possible communication link kind is a possible communication link kind which the 
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mobile station transmitted. Among these, a propagation loss, an interference wave power value, and 
the communication link kind wishing a mobile station are outputted to the communication link kind 
judging section 306 which can be responded. Moreover, a mobile station possible communication 
link kind is outputted to the possible communication link kind list 305 for every mobile station. A 
mobile station possible communication link kind is outputted to the communication link kind judging 
section 306 which can be responded while it is held by the possible communication link kind list 
305. 

[0055] Here, actuation of the communication link kind judging section 306 which can be responded 
is explained. It gets down from the transmitted power presumption section 304 to the 
communication link kind judging section 306 which can be responded, and the total transmitted 
power value, the propagation loss from the uphill control channel recovery section 303, an 
interference wave power value and the communication link kind wishing a mobile station, the mobile 
station possible communication link kind from the possible communication link kind list 305 for 
every mobile station, and the going-down total transmitted power allowance maximum beforehand 
set up by the system are further inputted into it. The communication link kind judging section 306 
which can be responded presumes whether there is any capacity transmitted to a base station how 
much [ after ], gets down with the transmitted power presumption section 304 by using as a 
selection communication link kind the communication link kind which can respond, and is outputted 
to the control channel modulation section 307 and the communication channel strange recovery 
section 308. 

[0056] The case where a mobile station wants as an example to receive the image data whose 
necessary quality is BER=1x10-6 is explained. The communication link kind judging section 306 
which can be responded calculates necessary Eb/10 for a mobile station to obtain necessary 
quality BER=1x10-6. This is realizable by holding beforehand the receiving capacity of a mobile 
station determined in the specification of a system, and applying it. Temporarily, suppose that it 
was necessary Eb/I 0= 15 for obtaining necessary quality BER=1x10-6 (dB). Moreover, the 
interference wave power value reported from the mobile station = suppose that it was -100 (dBm). 
Eb/I 0= 15 (dB), an interference wave power value = in a mobile station, received-power Rde- 
spread required after back-diffusion of gas is set to Rde~spread=-100+1 5=-85 (dBm) from -100 
(dBm) from (2) types. 

[0057] Moreover, if required power of a before [ back-diffusion of gas (i.e., a receiver input edge) ] 
is made into the receiving need power value Rin, Rin will change with transmission diffusion 
coefficients PG (dB) which a mobile station wishes, and will be computed from (3) types. 
Temporarily, if PG=21(dB), it will be set to Rin=-85-21=-106 (dBm) from (3) types. 
[0058] Next, the communication link kind judging section 306 which can be responded calculates a 
transmitting need power value from a propagation loss and a receiving need power value. It is the 
thing of the transmitted power which a base station needs for reception of the mobile station 
which fulfills the transmission diffusion coefficient indicated to be a transmitting need power value 
to the communication link kind wishing a mobile station, and necessary quality. The transmitting 
need power value Tout is computed from (4) types. The propagation loss temporarily reported from 
the mobile station = if 50 (dB), it will be set to Tout=-106+50=-56 (dBm) from (4) types. 
[0059] Next the communication link kind judging section 306 which can be responded presumes 
whether there is any capacity which gets down with a transmitting need power value, gets down 
with the total transmitted power allowance maximum, and is transmitted to a base station how 
much [ after ] from the total transmitted power value, as an example — getting down — the total 
— transmitted power allowance maximum =-30 (dBm) — getting down — the total — it is 
assumed that it is transmitted power value =-40 (dBm). Supposing it communicates the 
communication link kind wishing a mobile station, the anticipation going-down total transmitted 
power value of a base station can be found as follows. 
[0060] 

The anticipation going-down total transmitted power value = it gets down and is a total transmitted 
power value + transmitting need power value value. - 40(dBm)+ (-56 (dBm)) 
**-39(dbm) <-30 (dBm) 

[0061] Therefore, since it gets down and the anticipation going-down total transmitted power value 



http://www4.ipdl. inpit.go.jp/cgi-bin/tranj/veb_cgLejje 



2007/12/17 



JP,2002-199438,A [DETAILED DESCRIPTION] 



8/9 s<— v 



does not exceed the total transmitted power allowance maximum, the communication link kind 
judging section 306 which can be responded judges that a response is possible, and it outputs this 
communication link kind wishing a mobile station as a selection communication link kind. 
[0062] The case where he wants to receive the data whose necessary quality is BER=1x10-6 as 
another example is explained. Temporarily, suppose that it was necessary Eb/I 0= 15 for obtaining 
necessary quality BER=1x10-6 (dB). Moreover, suppose that they were the interference wave 
power value and propagation loss which were reported from the mobile station interference wave 
power value =-75 (dBm) and propagation-loss =50(dB), respectively, moreover — getting down — 
the total — transmitted power allowance maximum =-30 (dBm) — getting down the total 
suppose that it was transmitted power value =-32 (dBm). 

[0063] (2) It is set to Rde-spread=-75+1 5=-60 (dBm) from a formula. If the receiving need power 
value Rin is made into PG=21(dB), it will be set to Rin=-60-21=-81 (dBm) from (3) types. A 
transmitting need power value is set to Tout=-81+50=-31 (dBm) from (4) types. Therefore, the 
anticipation going-down total transmitted power value of a base station can be found as follows. 
[0064] 

The anticipation going-down total transmitted power value = it gets down and is a total transmitted 
power value + transmitting need power value value. - 32(dBm)+ (-31 (dBm)) 
**-28(dbm) > -30 (dBm) 

[0065] Since it gets down and the anticipation going-down total transmitted power value exceeds 
the total transmitted power allowance maximum, the communication link kind judging section 306 
which can be responded judges that the communication link kind wishing a mobile station from this 
mobile station cannot be responded. When it is judged that a response is impossible, it judges 
whether the communication link kind judging section 306 which can be responded can respond by 
the approach which chose the next candidate's communication link kind from the mobile station 
possible communication link kind in the possible communication link kind list 305 for every mobile 
station, and was mentioned above. And the communication link kind whose response was enabled is 
outputted as a selection communication link kind. 

[0066] It gets down from the power control information and the selection communication link kind 
from a system, and the transmitted power presumption section 304 presumes transmitted power 
values for every sign channel, such as an information channel transmitted power value, and 
presumes the going-down total transmitted power value which added all the transmitted power 
values for every sign channel further. Consequently, it gets down, and an information channel 
transmitted power value is outputted to the information channel modulation section 302, it gets 
down, and the total transmitted power value is outputted to the communication link kind judging 
section 306 which can be responded. Moreover, it gets down, and becomes irregular as a control 
channel in the control channel modulation section 307, a CDMA modulation is carried out in the 
modulation part of the CDMA strange recovery section 301, and the wireless parameter of in case 
a selection communication link kind and a communication channel are opened, an and also [ a 
mobile station is the need ] is transmitted to a mobile station as a control channel signal. 
[0067] A mobile station receives the control channel from a base station. Back-diffusion-of^gas 
processing is performed in the recovery part of the CDMA strange recovery section 201 of a 
mobile station, and the control channel signal diffused by the base station is changed into a primary 
control channel modulating signal. It gets down, and restores to a primary control channel 
modulating signal as control information in the control channel recovery section 209, and a 
selection communication link kind and other wireless parameters are extracted from control 
information. A selection communication link kind and other wireless parameters are outputted to 
the communication channel strange recovery section 210 and a display 211. 
[0068] The communication channel strange recovery section 210 of a mobile station opens a 
communication channel based on a selection communication link kind and other wireless 
parameters. Moreover, as for a communication channel transmitted and received data, an exchange 
is performed between the CDMA strange recovery section 201 and the exterior through the 
communication channel strange recovery section 210. It gets over in the CDMA strange recovery 
section 201, the recovery of a communication channel is performed in the communication channel 
strange recovery section 113, and the communication channel at the time of reception is outputted 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran.web_cgi_eije 



2007/12/17 



JP,2002-199438,A [DETAILED DESCRIPTION] 



9/9 s<— V 



to a display 21 1 as commo data. Moreover, it becomes irregular in the CDMA strange recovery 
section 201, and the communication channel at the time of transmission is transmitted to a base 
station. 

[0069] On the other hand, the communication channel strange recovery section 308 of a base 
station opens a communication channel based on a selection communication link kind. Moreover, as 
for a communication channel transmitted and received data, an exchange is performed between the 
CDMA strange recovery section 301 and the exterior through the communication channel strange 
recovery section 308. It restores to the communication channel at the time of reception in the 
CDMA strange recovery section 301. Moreover, it becomes irregular in the CDMA strange recovery 
section 301, and the communication channel at the time of transmission is transmitted to a mobile 
station. 

[0070] Moreover, the circuit condition is continuously monitored during the communication link in 
the communication link kind judging section 207 of a base station which can be responded. Here, 
the case where it is communicating by the selection communication link species which the base 
station chose at the time of communication link initiation is mentioned as an example. It is possible 
for a leeway to be given in circuit capacity by cutting of a circuit with other mobile stations, for a 
selection communication link kind to be changed when it is judged that the communication link kind 
wishing a mobile station which the mobile station wished to have is possible, and to communicate 
by the communication link species of higher level for a mobile station. 

[0071] On the contrary, the case where it is communicating by using the communication link kind 
wishing a mobile station as a selection communication link kind at the time of communication link 
initiation is mentioned as an example. When allowances are lost to circuit capacity by the 
increment in other mobile stations which wish to communicate and it is judged that the 
communication link kind wishing a mobile station is impossible, the saturation of a circuit is 
prevented and circuit capacity is made to use it efficiently by dropping the level of the mobile 
station with which a big problem does not arise even if it changes a communication link kind. 
[0072] 

[Effect of the Invention] According to this invention, as explained in full detail above, the 
transmission rate and communication link quality for which a user wishes can be chosen, buildup of 
interference of the other mobile stations in this eel can be eased, and an excess of the circuit 
capacity in this eel can be prevented in advance because a base station or a mobile station 
determines a transmission rate and communication link quality optimal during the time of 
communication link initiation, or a communication link. Moreover, it becomes possible to perform 
low-speed transmission with a large diffusion coefficient by receiving data and getting over, 
changing a transmission rate accommodative, when interference is large, and to perform 
transmission according to the condition of circuit quality, such as performing high-speed 
transmission with a diffusion coefficient small when interference is small. 
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6 0-2 1 =-8 1 (dBm) h&£ 0 2^1*5® 
(4. (4) Tout =-81 + 50 =-31 (d 

Bm) hteZv for, !S*»O^T0ttaSfi«*« 

[0 0 6 4] 



#E*flS©»S*i> <9 ^ — * 14. T 9 Sll»*- *;l/£W 
SB3 0 7t?«»^*;l/l:LT*BIStU CDMA^I 
«3 0 10ffiSBiaJ5)"PCDMASaK*ti. sow*-** 

[0 0 6 7] ^BiHttaiftH^SOWlW^ir*;!/**^ 

Kl^^C DMAir»2 0 1 0«iHgP»T3ffiffi»Ma 

1 *S£MM3-^tt, F ?) 2 

^2 i l^^n^o 
[0068] »ft/aoa<af L ^*;i/**aBSB2 1 



11 

**;l/£1IBI8B2 1 0^LTCDMA^r»2 0 1 

[0 0 6 9] -75", aiftraoafSf-V*7l/^«3SSP3 o 

ft. afl^**;l*3«-r-*tt. a«*-**;l/*fflli 
^3 0 8^LTCDMASI»3 0 1 £j*SBfc£>|18 
^•3«»n^o §fl^^IIf-V*;I/tt, CD 

[0 0 7 0] $fc, afi*fci5^T\ lOlft^ttXJt^ 
[0 0 7 1 ] af5'BHft&B$^j3l/^T»i&»»aa« 

/cut ana^x. t ara»we c & & v ^ 

[0 0 7 2] 

a#Bfli&«p*^ttafi*t«aa:e3iu- h 
won jgsaoea** ftfj k s& <* c t ifi -e s £ o s f C , 
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12 

[h i ] nt&coi&m i tff sjstiaas^x-rAtefetts 

[02] fgEb/Io=l 5 (dB) , =Fj$««;fcjffi= 
-10 0 (dBm) «K»tH?n5, f-^^SglC 

[m3] esKii*=2o (dB) ©at, m2icm^x 

So 

[853 mm<DBm2ic&% mmmm ->x -r a k * » « 
[16] ^Mmm2icm&mm.mQi/7."rL.ici5t,f& 

[^©SttTO 

1 0 1, 2 0 1. 3 0 1 CDMA^DigP, 10 2, 

2 0 2 fgSJ^^HSiggP, 1 0 3, 2 0 3 is^n^ 
■^^{SS^/PJSgR, 1 0 4, 2 0 4 T^«^J1WI5£ 
SP, 1 0 5, 2 0 5 GJBS^a^SP* 1 0 6 

i o 7 am&jgm^flt^au, 1 o 8 
sewrsst^gp, io9, 211 i i o a 

f^gp, i i i x-Y-^gp, i 1 2 mmmmsns.^ 

1 1 3lf3ft*;l/», 2 0 6 njfl!3ia«UX 
K 20 7 f&M&<HiaiRgP, 2 0 8 ±9M*?-* 
*^m%%s 2 0 9 f|if$I^-V*;Mg!)fg|S, 2 10, 3 

0 8 ara^^i/gttssgp, 302 $s*n^*;i^ 

SUSS, 3 0 3 ±9 WW?-* *>M*SiaP, 3 0 4 3Mfl 
m^jJtl^gP, 3 0 5 ^i&JS«OSJtlji#«'JXh, 3 
0 6 ^Rrflgjiee.W/ESP, 3 0 7 TW^-V* 



[02] 





ttlfc* (Xft) /WCTE [dB] 


[dBm] 


1 


256/24 [dB] 


-109 [dBm] 


2 


128/21 [dB] 


-106 [dBm] 


3 


64/18 [dB] 


-103 [dBm] 


4 


32/15 [dB] 


-100 [dBm] 


5 


16/12 [dB] 


-97 [dBm] 


6 


B/9 [dB] 


-94 [dBm] 


7 


4/6 [dB] 


-91 [dBm] 



[03] 





ttft¥ CJtH) /*»* [dB] 


awM»«a« [dBm] 


i 


256/24 [dB] 


-89 [dBm] 


2 


128/21 [dB] 


-86 [dBm] 


3 


S4/18 [dB] 


-83 [dBm] 


4 


32/15 [dB] 


-80 [dBm] 


5 


16/12 [dB] 


-77 [dBm] 


6 


8/9 [dB] 


-74 [dBm] 


7 


4/6 [dB] 


-71 [dBm] 
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[H4] 

1. (fiiSMA. iifltSM A) 

2. (Ci£«A. flfSAKB) 

3. x-^fi* (€ia*a. IftiKA) 



i. r-^rns (fiaattA, affiAKo 
2 ^-^eai oraicc. MBS a) 
3. x-^eat (&&*«b. aiaiB) 



?. CfeaiUB, jft«MC) 

2. :r-*fia cm*a*a mbicb) 



(10) 
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